WGA and their relevance to the proper targeting of WGA to protein bodies/vacuoles, it would be useful to be able to differentiate between pro-WGA and WGA, two closely related products of posttranslational modification. Toward this end, a peptide representing the propeptide of WGA was synthesized (WGA-B 172-186) and used to generate a polyclonal antiserum in rabbits (anti-WGA-B 172-186). Anti-WGA-B 172-186 reacted with pure WGA-B 172-186 and pro-WGA in ELISA. In addition, anti-WGA-B 172-186 was specific for pro-WGA on Western blots of WGA affinity-purified from developing embryos. Finally, the usefulness of these antibodies was demonstrated by monitoring pro-WGA on Western blots before and after endo-H digestion. These results provide direct evidence that the oligosaccharide of pro-WGA is of the high-mannose type.
MATERIALS AND METHODS
WGA2 is a GlcNAc-binding lectin found in specific cell layers of developing embryos, coleoptiles, and roots of wheat (6, 8) . Mature WGA, a dimer consisting of monomeric subunits of 171 amino acids each (15) , is synthesized on the rough ER as a preproprotein (5) and traverses the Golgi apparatus before deposition in the protein bodies/vacuoles (10). Raikhel and Wilkins (9) showed that pro-WGA has a propeptide of 15 amino acids at the carboxyl-terminus. Mans 91, 1989 centrifugation at 10,OOOg in an IEC clinical centrifuge. Antisera were concentrated by addition of (NH4)2SO4 to 60% saturation and resuspension in PBS to half the origninal volume. The rabbit polyclonal antiserum to denatured WGA was described previously (5).
Standard WGA Standard WGA, prepared by the method of Nagata and Burger (7), was from Sigma.
Affinity-Purified WGA Isolated wheat embryos were homogenized in a ground glass homogenizer with 1 mL of 50 mm HCl containing 1 mM PMSF (added from a 600 mm stock in DMSO) and 0.5% (v/ v) Triton X-100 (Research Products International, Elk Grove Village, IL). Triton X-00 was included to maximize the yield of organelle-associated lectin (11) . The homogenate was centrifuged at l0,OOOg for 10 min to remove debris, and solid (NH4)2SO4 was added to 60% saturation. After precipitation for 2 h at 4°C, the mixture was centrifuged at 10,OOOg for 10 min and the precipitate was resuspended in 200,uL of 50 mM Tris-acetate (pH 5), 0.1 M NaCl, 1 mM PMSF. WGA was isolated by affinity chromatography on immobilized GlcNAc as described in (5) with the exception that the GlcNAc, used to elute WGA, was dissolved in 50 mM Tris-acetate (pH 5), 0.1 mM NaCI, 1 mM PMSF.
SDS-PAGE and Western Blots
Proteins for SDS-PAGE were carboxyamidated using a modification of the method in (8) . Affinity-purified proteins were dissolved in loading buffer (12.5 hand, anti-WGA reacted with standard WGA but did not react with WGA-B 172-186 (Fig. 2) . The WGA-B 172-186 epitope, and therefore presumably pro-WGA, was also detected by anti-WGA-B 172-186 in affinity-purified WGA from developing wheat embryos. While (Fig. 3) illustrated the specificity of anti-WGA-B 172-186 for pro-WGA. Samples of standard WGA and WGA affinity-purified from developing wheat embryos were transferred to nitrocellulose after separation by SDS-PAGE. Pro-WGA was not detected in standard WGA as anti-WGA detected only the 18 kD mature monomer (Fig. 3, lane  1) . On the other hand, anti-WGA detected both pro-WGA (23 kD) and the mature monomer (18 kD) in affinity-purified extracts from developing embryos (Fig. 3, lane 2) 
(4) Figure 3 . Western blots of standard WGA and WGA affinity-purified from developing wheat embryos. Proteins were separated by SDS-PAGE and blotted to nitrocellulose. Blots were developed using either anti-WGA (lanes 1 and 2) or anti-WGA-B 172-186 as the primary antibody (lanes 3 and 4). Lanes 1 and 3, 1 usg of standard WGA; lanes 2 and 4, WGA affinity-purified from 25 developing embryos (17 dpa).
thus provided a measure of the relative abundance of pro-WGA and WGA in the affinity-purified sample. Standard WGA and affinity-purified WGA were then probed with anti-WGA-B 172-186. Anti-WGA-B 172-186 did not react with standard WGA (Fig. 3, lane 3) , even though the mature monomer was abundant (cf Fig. 3, lane 1) . However, anti-WGA-B 172-186 reacted well with pro-WGA in affinitypurified WGA (Fig. 3, lane 4 ). These results demonstrate the ability of anti-WGA-B 172-186 to differentiate between pro-WGA, which contains the WGA-B 172-186 epitope, and mature WGA, which does not. Affinity-purified WGA from developing wheat embryos also contained two bands in the area of mature WGA (Mr 18-20 kD) which reacted with anti-WGA-B 172-186 (Fig. 3, lane 4) (5) showed that pro-WGA is glycosylated. To determine the nature of the oligosaccharide portion of pro-WGA, we incubated pro-WGA with endo H, which specifically cleaves high-mannose oligosacchandes from glycoproteins (13) . Western blots probed with anti-WGA-B 172-186 provided a simple, nonradioactive way to detect endo H cleavage. When WGA, affinity-purified from developing wheat embryos, was incubated without endo H, no change in the Mr of pro-WGA (23 kD) was observed (Fig. 4, lane 2) . When affinity-purified WGA was incubated in the presence of endo H. the Mr of pro-WGA (23 kD) was reduced to 20 kD (Fig. 4, lane 3) . These results provide direct evidence that the oligosaccharide portion of pro-WGA is of the high-mannose type.
